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DETAILED ACTION 

Claim Rejections - 35 USC § 1 02 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United Stales before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if tlie international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-9, 11-12, 14-16, 18-20,22-28,31-35, and 37-39 are rejected under 35 
U.S.C. 102(e) as being anticipated by White et al. (US 6,291,085). 

With regard to claims 1 and 23, White et al. disclose a ZnO light-emitting device (col. 3, 
line 63 to col. 9, line 7) comprising a pn junction containing a p-type Group II- VI semiconductor 
material and an n-type Group II-VI semiconductor material (col. 2, lines 20-30), where the p- 
type Group II-VI semiconductor comprises a single crystal thin film of a ZnO doped with p-type 
dopant (col. 2, line 32), where the p-type dopant concentration in p-type ZnO layer is greater 
than 10^^' atoms.cm'"^, where the semiconductor resistivity is less than 0.5 ohm.cm, and where the 
carrier mobility is greater 0.1 cmW.s (col. 2, lines 31-36). 

With regard to claim 2, White et al. disclose the Group II element is Zn (col. 2, line 21). 

With regard to claim 3, White et al. disclose the Group IV element is oxygen (col. 2, line 

21). 

With regard to claims 4 and 24, White et al. disclose the p-type dopant is phosphorus 
(col. 4, line 18-20 and fig. 2). 
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With regard to claim 1 1, the method of deposition is a process limitation, which does not 
carry any patentable weight in a device prosecution. 

With regard to claim 12, White et al. disclose the Group II- VI semiconductor material is 
ZnO (col. 2, line 21). 

With regard to claims 5-9 and 25-28, White et al. disclose the other p-type dopants 
include arsenic, antimony, bismuth, copper (col. 4, lines 13-20). 

With regard to claims 14-16 and 33-35, White et al. disclose the device could be a light- 
emitting diode, or a laser diode, or a field effect transistor (col. 1, lines 11-14). 

With regard to claims 18-20 and 37-39, White et al. disclose the device emits light at a 
wavelength of about 370 nm (fig. 2). 

With regard to claim 22, White et al. disclose the n-type semiconductor material is an n- 
type ZnO (col. 3, Hnes 10-25). 

With regard to claims 3 1-32, White et al. disclose n-type semiconductor material is ZnO 
and the n-type dopant is aluminum (col. 7, lines 19-29). 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained tliough the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between tlie subject matter sought to be patented and the prior art are 
such that tlie subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinar>^ skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the iiivcntion was made. 
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Claims 10, 21, and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
White et al. (US 6,291,085) in view of Haga (US 6,838,308). 

With regard to claims 10, 21, and 40, White et al. do not disclose the self-supporting 
substrate surface is amorphous. However, Haga discloses the ZnO layer is disposed on an 
amorphous substrate 1 10 (Haga col. 4, lines 52-54 and fig. 3). Haga teaches the ZnO having a 
wurtzite type a-axis orientation and it is important to form on an amorphous substrate (Haga col. 
4, lines 45-5 1). Therefore, it would have been obvious to one of ordinary skill in the art to 
modify White's device with the teaching of Haga to provide a substrate with an amorphous 
surface in order to form an a-axis crystal structure. 

Claims 13 and 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
White et al. (US 6,291,085) in view of Yoshii et al. (US 6,707,074). 

With regard to claim 13, White et al. do not disclose the Group II- VI semiconductor 
material is ZnS. However, sulfur is a Group IV element, which combines with zinc to form zinc 
sulfide, such as disclosed in Yoshii et al. disclose (Yoshii col. 20, Hnes 31-33). Yoshii et al. teach 
that it is possible to use a mixed crystal material of semiconductor compound to improve the 
light-emitting characteristic of the device (Yoshii col. 20, lines 31-50). Therefore, it would have 
been obvious to one of ordinary skill in the art to modify White's device with the teaching of 
Yoshii et al. to use ZnS as semiconductor material so that the light-emitting characteristic could 
be improve. 

With regard to claims 29-30, White et al. modified by Yoshii et al. disclose the single 
crystal ZnO further comprises MgO and CdO (Yoshii col. 20, line 33). 
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Claims 17 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over White 
et al. (US 6,291,085) in view of Merrin (US 3,864,725). 

With regard to claims 17 and 36, White et al. disclose a device having a pn junction, but 
do not disclose the device is a photodiode. However, it is common in the art to form a pn 
junction type photodiode such as disclosed in Merrin (Merrin col. 5, line 57 to col. 6, line 
3). Therefore, it would have been obvious to one of ordinary skill in the art to form a pn junction 
photodiode. 

Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over White et al. (US 
6,291,085) in view of Harder et al. (US 5,331,655). 

With regard to claim 41, White et al. do not disclose a barrier layer disposed between the 
single crystal ZnO and the amorphous self-supporting substrate. However, Harder et al. disclose 
the active layer can be a single or multiple quantum well, which includes a barrier layer (Harder - 
see the abstract). Harder et al. teach the barrier layer reduces carrier leakage out of the active 
region (Harder - see the abstract). Hence, it would have been obvious at the time the invention 
was made to modify White's device with the teaching of Harder et al. to provide a quantum well 
structure with a barrier layer in order to reduce carrier leakage out of the active region. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wai-Sing Louie whose telephone number is (571) 272-1709. The 
examiner can normally be reached on 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessfial, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll-free). 
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